Rapid synthetic route toward structurally modified derivatives of cyclic adenosine 5'-diphosphate ribose.
A concise synthesis of five new analogues of the second messenger cADPR (cyclic adenosine 5'-diphosphate ribose) is presented. The synthetic plan centered around the key derivative 8-Br-N1-cIDPR (cyclic 8-Br-inosine 5'-diphosphate ribose, 2), which was prepared in only three steps from IMP (inosine 5'-monophosphate) via an unusual enzymatic cyclization reaction. The enhanced stability of 2 allowed for the direct modification of this cyclic dinucleotide at the 8 position, providing the unsubstituted parent N1-cIDPR (4) as well as the 8-phenyl (5), 8-azido (6), and 8-amino (7) N1-cIDPR analogues. In Jurkat T-lymphocytes, N1-cIDPR 4 induced Ca2+ release with an almost identical profile as the natural agonist cADPR, illustrating the value of this approach.